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SPECIFICATION 
Plastic tl0sting dips 

Background of the Invsntion 
The present invention relates to hemostatic 
5 clips and clip appliers, and. more particularly, to 
hemostatic clips fabricated from absorbable or 
nonabsorbable polymeric materials and which 
may be applied to blood vessels and the like with 
conventional instalments. 

1 0 Hemostatic clips are utilized in surgical 
procedures to close severed blood vessels and 
other small fluid ducts, in the past, hemoatatic 
clips have been narrow li-shaped or V-shaped 
strips farmed of tantalum or Stainless steal which 

15 are capable of being deformed and possess 
sufficient strength to retain the defonriation when 
clamped about a blood vessel. The clips are 
generally applied using a forceps-type device 
having jaws channeled or otherwise adapted to 

20 hold the open clip. Representative hemostatic 
clips and appliers of tlie prior art are best 
illustrated in U.S. Patents Nos. 3,867,944; 
3,631,707; 3,439,523; 3,439,522; 3,363,628; 
3,312,2ie;and3,270,74S. 

25 it has been suggested In the prior art, as in U.S. 
Patent No. 3,439,523, for example, that 
hemostatic clips might be fomied of inexpenshie 
plastics or materials which are slowly absorbable 
in the body. Unfortunately, the very small 

30 conventional U- and V-shaped hethostatic cHpsdo 
not possess the required strength or defomiability 
when constructed of known plastic materials to be 
successfully clamped about a blood vessel. Thusi, 
although the need and desirability of providing 

35 inexpensive plastic llgating dips of both 

absorbable and nonabsorbable materials has been 
recognized for over ten years, there has been no 
practical way to satisfy this need. 
US. 3,926,1 95 descrHMS a small, plastic clip 

40 designed for the temporary or permanent close of 
the oviduct and vas deferens In humans. These 
clips preferably have a clamping surface of from 6 
to 10 mm in length and 3 to 6 mm in vMiii. The 
size of such clips are accordingly considerably 

45 larger than is desirable for hemostatic dips. 
Additionally, clips of U.S. 3,926,1 95 require the 
use of several complex tools to apply the clips 
which are acceptable for the purposes described 
in the reference but would be unacceptable in a 

50 surgical procedure requiring the rapid placement 
of a large number of hemostatic clips to stem the 
flow of blood from severed vessels, 

It is accordingly an object of ^e present 
invention to provide a plastic llgating clip effective 

55 for clampmg off email blood vessels and other 
fluid ducts in the body. It is a further object of this 
invention to provide plastic llgating clips of both 
absorbable and nonabsortjable materials. It Is yet 
a further object of this invention to provide plastic 

60 ligating clips which are quickly and easily applied 
to severed blood vessels and otiier fluid ducts with 
a conventional single forceps-type instrument 
used in ^plying metallic clips, 



Summary 

65 Hie llgating dips of the present i n verttion 
comprise two legs joined at the proximal ends 
thereof along a line forming a resilient hinge, with 
the first leg terminating In a deflectable hook 
member adapted to engage the distal end of the 

70 other leg. The first leg is provided with an outside 
raised rib having a radial curvature over 
substantially the entire length thereof which 
permits the leg to rotate forward within the jaw of 
the appller as the dip is closed. The outer surface 

75 of the raised rib is provided wHh geaNIke teeth at 
the distal end therwf which mesh with 
oonBsponding teeth In the jaws of a conventional 
ligating dip applying instrument. 
The second leg is provided with s short raised 

80 rib over the central portion thereof and spaced 
from the distal and proximal ends of the teg. This 
rib is also provided with gear-lfke teeth to mesh 
with corresponding teeth In the jaw of the appller. 
The applier tor the clips of the present invention 

85 is a conventional, forceps-type Instrument wherein 
each jaw is channeled and gear-like teeth are 
provided in the base of the channel to grip the clip. 
The width of the raised ribs of the clip correspond 
to the width of the channels in the applier, aiid the 

90 size and spacing of the teeth on the ribs of the clip 
correspond to the size and spacing of the teeth in 
the channel of the appller, 

The clips may be formed of plastic by injection 
molding or other suitable technique, and may be 

95 composed of a nonabsorbable material such as 
polypropylene or an absorbable material such as a 
horrwpoiymer or copolymer of lactlda and 
giyoolide. The clips are formed in a nomnaily open 
position and conatnictsd with e small amount of 
1 00 material to minimise tissue reaction. The dips are 
readily applied to the ends of severed vessels 
using oonventional surgical techniques. 

Description of drawings 
FIGURE 1 is a greatly enlarged view in 
1 05 perspective of a surgical dip according to tiie 
present invention. 

FIGUI^ 2 illustrates the dip of FIGURE 1 
damped about a blood vessel. 
' FIGURE 3 illustrates a forceps-type appller 
1 1 0 useful with the clips of the present invention. 
FIGURE 4 illustrates the dip of FIGURE 1 
retained In the jaws of a fbroeps-type dip applier. 

FIGURE 5 is an end view of FIGURE 4 
illustrating the position of the dip in the faws of 
115 the applier. 

Description of preferred embodiments 

Referring now to FIGURE 1 , there is illustrated 
hemostatic dip 1 0 constructed of two leg 
segments 1 1 and 12 connected at the proximal 

1 20 ends thereof by hinge section 1 3 . Leg 1 1 
terminates at the distal end thereof in hook 
member 1 4. Inner face 1 5 of hook member 1 4 is 
substantially parallel to inner face 1 6 of leg 1 1 
and forms an acute angle with extension 1 7 of the 

1 25 hook member. Lag member 1 2 terminates at the 



2 



GB 2 054 730 A 2 



distal end in surface 1 9 which forms a 
corre^onding acute angle with outer surface 20. 
Extension 1 7 further forms an obtuse angle with 
the plane of inner face 1 6 of leg 11 , while surface 
5 1 9 of leg 1 2 forms a conespondlng obtuse angle 
with the plane of inner surface 1 8. 

The length and width effaces 16 and 1 8 are 
substantially equal, and face 1 5 of hook 14 Is 
spaced from face 1 6 of leg 1 1 by a distance 

1 0 corresponding to the thickness of leg 1 2 between 
the plane efface 18 and surface 20. When legs 1 1 
and 1 2 are pivoted about hinge 1 3 to bring faces 
1 8 and 1 6 1 nto opposition, hoolt 1 4 is deflected by 
surface 1 9 of teg 12 until the distal end of leg 12 

15 snaps under hook 1 4 and is thereby locked in 
place. Front surface 26 of hook 14 Is preferably 
rounded and angled as illustrated to facilitate the 
passage of leg 1 2 during clip closure. 

When the clip is closed over a tubular vessel as 

20 illustrated in FIGURE 2. surfaces 1 6 and 1 8 
engage and compress vessel 28 to close the 
lumen thereof. Surfaces 1 6 end 1 8 may be 
smooth as illustrated in FIGURE 1. or may be 
provided with ridges or grooves to increase vessel 

25 holding power. The distal end of surface 18 of leg 
12 is preferably beveled as illustrated by broken 
line a in FIGURE 1 to reduce the thickness at the 
tip of the leg, thereby compensating for inward 
deflection of hook 14 during closure which 

30 reduces the clearance between surfaces 15 and 

1 6 end may otherwise interfere with the latching 
of the clip. Closure is further facilitated by 
undercutting leg 1 1 at the Junctuie of eKtensIan 

1 7 and surface 1 6 as iHustratad at 27 in FIGURE 1 
35 to increase the deflectabilityof hook member 14 

end the effective space between the hook member 
14andleg11. 

Referring again to FIGURE 1 , leg 1 1 of clip 1 0 
includes a raised rib 21 extending from the tip of 

40 hook member 1 4 to a point adjacent hinge section 
13. The outer surface of rib 2 1 defines a raifiai 
curve extending from extension 1 7 into the body 
of leg 1 1 , and a plurality of gear-like teeth 22 
extend across the width of the rib opposite 

45 extension 1 7. Rib 21 reinforces leg 1 1 , and, since 
the rib may have less thickness than Inner face 1 6 
of leg 1 1 , reduces the amount of msteriai required 
to fabricate the clip. 

Leg 1 2 Is likewise provided with a short, raised 

BO rib 23 spaced from the distal and proximal ends 
thereof which Includes a plurality of gear-like teeth 
24 extending across the width of the rib. Rib 23 
serves to reinforce the rigidity of leg 1 2, and also 
functions as a foot upon which the clip stands 

55 when held in the appller as hereinafter described. 
The significance of the clip configuration as 
lilustreted in FIGURE 1 and described above will 
be appreciated In connection with the instrument 
used to apply and ck»e the dip as Illustrated in 

60 FIGURE3endRGURE4. 

FIGURE 3 illustrates a forceps-type ligeting clip 
applier 30 comprising tvra handle members 31 
and 32 crossing at hinge point 33 ami maintained 
in a normally open position by spring 38. Handle 

85 3 1 extends beyond hinge 33 forming Jaw 



member 34 while the extension of har>dle 32 
fomris jaw member 35. 

RGURE 4 illustrates the detail of the 
construction of jaws 34 and 35 and the 

70 interaction of the jaws with the dip of FIGURE 1 . 
Jaws 34 and 35 are of identical design and are 
provided respectively with channels 36 and 37 
extending rearwaidly from the tips of the jaws. 
Each channel is provided with gear-like teeth 38 

7S and 39 across the bottom of the channel and over 
an area extending rearward from the tips of the 
jaws. The size and spacing of channel teeth 38 
and 39 correspond to the size and spacing of clip 
teeth 24 and 22, and when the open clip is held in 

80 the applier, the teeth of the clip mesh with those 
of the applier as illustrated in FIGURE 4. Since the 
Jaws of the applier have identical structure, there 
is no need to orient the applier to the clip when 
loading or using the applier. 

85 Clip 1 0 Is initially loaded In a^^lier 30 In the 
normally open position as illustrated in FIGURE 4. 
After moving the jaws of the app lier and the clip 
Into position over the vessel to be llgated. the jaws 
of the applier are closed and the clip is locked In 

90 paction over the vessel as illustrated in FIGURE 2. 
As the jaws of the applier are closed, leg 1 1 of clip 
10 rotates in channel 37 until teeth 22 disengage 
from the channel. Thereafter, leg 1 1 moves 
forward with the curved surface of rib 21 sliding 

95 and rotating in channel 37. Simultaneously, the 
dip pivots backward on rib 23 of leg 1 2 until the 
distal end of leg 12 Is engaged by hook member 
1 4. Once the clip is fully closed and locked onto 
the vessel as llhistjattd in FIGURE 2, the Jaws of 
1 00 the applier are allowed to open and the applier is 
withdrawn from the site to be reloaded with 
another dip. 

Referring now to FIGURE 5, there Is illustrated 
m end view of FIGURE 4 showing clip 1 0 
105 posittaoedbetvwen Jaws 34 and 35 of the applier 
v^th ribs 2 1 and 23 of the clip engaging chan nels 
37 and 36 of the jaws, respectively. 

Many variations In the clip design other than 
the embodiments disclosed herein will be 
1 1 0 apparent to those skilled in the art and are 
contemplated within the scope of the present 
invention. Forexample, while the raised ribs of the 
clip are illustrated as being narrower than the 
clamping surfecee, the entire clip could be 
1 1 5 constructed of a uniform thickness if desired. The 
undercut between extension 1 7 and surface 1 6 of 
leg 1 1 Is optional and may be omitted, especially if 
the wWth of leg 1 1 is reduced. Greater or lesser 
numbers of teeth maybe employed on the raised 
1 20 ribs, or other means may be employed to lock the 
open clip between the Jaws of the applier without 
departing from the acope and spirit of the 
invention. 

The dips of the present invention may be 
125 constiuctad In various sizes according to their 
Intended function. Hemostatic clips are typically 
less than 6 mm In length, about 1 .5 mm in widdi, 
and have a vessel clamping surface about 3 mm in 
length. The dimwisionsof the dip may be reduced 
1 30 by about 50 percent for certain applications in 
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microsurgery. Larger dtps for special hemostatic 
applications and other functions such as dosure of 
oviducts or vas deferens may have dimensions Of 
about double those of a typical hemostatic cflp. 
5 The various sizes of clips are preferably matched 
with individual appliefs having jaws tailored to the 
size of the clip for best performance. 

The clips of the present Invention are most 
conveniently molded of biologically acceptable 
• 10 plastic materials which may be afasottoabta or 
nonabsorbable. Preferred absorbable polymers 
include homopolymers and copolymers of 
gtycollde and loctlde, and poly(p-diaixanons]. 
Preferred rwnabsorbable potymers indude nylon 

1 5 and polypropylene. All thesa materials have been 
demonstrated to be biologically aoe^itable when 
used as sutures or other Implantable medical 
devices. The dqis may also be cast or machined 
from solid polymaric materials or from metals 

20 such as aluminum, magnesium, staimess stMl, 
tantalum, and various alloys of these, some of 
which may also be absorbable in biological tissue. 

CLAIMS 

1 . A hemostatic clip comprising first and 
25 second leg members joined at their proximal ends 

by resilient hinge means and terminating at their 
distal ends in latch means, each leg member 
having a vessel clamping inner face In opposition 
to a vessel clamping inner face of the other leg 

30 member; 

said first leg member terminating at the distal 
end thereof in a deflectable hoolc member 
extending from the inner face of said leg member, 
said hook member having an inner face spaced 

35 from and substantially parallel to tiie Innerfaee of 
said leg member, said leg member including a 
raised outer rib defining a radius of curvature ovar 
a substantial portion of said hook member and the 
cKstal end of said leg member, said rb having a 

40 plurarny of gear-like teeth extending across the 
wklth of the (ib opposite the extension of said 
hook member from said leg member; 

said second leg member terminating in a distal 
end adapted to deflect saki hook member and 

45 enter said space between the inner face of said 
hook member and the inner face of said first leg 
member, said second leg member including a 
raised outer rib spaced from said distal and 
proximal ends of said leg member and having a 

50 plurality of gear-like teeth extending across the 
width thereof; 

whereby when said first and second leg 
members are pivoted about said hinge means, the 
distal end of said second teg member Interacts 

SS with the hook men^bsr of the first lag member to 
lock the dip in a closed position. 

2. The hemostatic dip of Claim 1 wherem said 
hook member extending from said first leg 
member defines an obtuse angle with said leg 

60 member, and the distal end of said second leg 
member terminates in a surface defining a 
comspondlng obtuse angle with ihe inner fiace 
thereof. 

3. The hemosutic clip of Claim 1 wher^n said 



65 resilient hinge means is defined by a line of 
minimum clip thickness at the juncture of the 
inner faces of said first and second leg mambere. 

4. The hemostatic clip of Claim 1 wherein said 
hook member is spaced htjm said Inner face of 
70 said first leg member by a distance equal to the 
thickness of the cflstai and of said second leg 
member. 

b. The hemostatic dip of Claim 1 wherein said 
inner face of said second leg member is beveled at 
75 the distal end to decrease the thickness thereof, 

6. The hemostatic clip of Claim 5 wherein said 
hook member f> spaced from the Inner face of said 
fiist leg member tiy a distance corresponding to 
the urtoveled thidcness of the cBstal end of said 

80 second leg member. 

7. The hemostatic dip of daim 1 wherein said 
first leg member is undercut at the iuncturs of 
said hoolc member and said inner face of said leg 
meniber. 

85 8. The hemostatic clip of Claim 1 wherein said 
raised ribs of said first and second leg members 
have a width less than that of the vessel clamping 
inner faces of said leg members. 

9, The hemostatic dip of Claim 1 wherein the 
90 raised rib of said second leg member is spaced 

from tha distal ertd of said leg member by a 
distance corresponding to the length of the inner 
surface of said hook member. 

10, A hemostatic dip comprising first and 
95 second leg nnembers joined attheir proximal ends 

by resilient hinge means and terminating at their 
distal ends in latch means, each leg member 
having a vessel clamping inner face in opposition 
to a vessel clamping inner face of tin other leg 
100 member; 

said first leg member terminating at the distal 
end thereof in a deflectable hook member 
extending fipom the inner face of said leg member 
and defining an obtuse angle therewith, said hook 
1 05 member having an inner face spaced from and 
substantiallv parallel to the inner face of said leg 
member, said leg member including a raised outer 
rib defining a radius of curvature over a substantial 
portion of said hooit member and the distal end of 
1 1 0 eakl leg member, said rib having a plurality of 
gear-tike teeth extending across the width of the 
rib opposite the extension of said hook member 
from said leg member; 
said second leg member terminating at the 
1 1 5 distal end thereof in a surface defining an obtuse 
angle with the plane of said vessel clamping inner 
face of said leg member, the thickness of said 
distal end of said leg member normal to the plane 
of said inner face con-ssponding to the spacing of 
1 20 the inner face of said hook member from the Inner 
face of said first leg member, and the obtuse angle 
at the distal end of said second leg member 
conresponding to the obtuse angle defined by said 
hook member and the inner face of said first leg 
1 25 member, said second leg member including a 
raised outer rib spaced from said distsi and 
proximal ends of said leg member and having a 
plurality of gear-like teeth extending across the 
width thereof; 
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whereby, when sdd fiist arvd second lag 
membGre an pivoted about said resilient hinge 
means, the (tistal end of said second leg member 
deflects said hoolc member and enters between 
5 the Inner face of said hoolc mem ber and the inner 
face of said first leg member and is retained 
therein to maintain said clip in a closed 
configuration with the vessel clamping inner faces 
of said first and second leg members in 

10 opposition. 

1 1 . The hemostatic clip of Claim 1 0 wherein 
said resilient hinge means is defined by a line of 
minimum clip thickness at the juncture of the 
inner faces of said first and second leg members. 

15 1 2. The hemostatic clip of Claim 1 0 wherein 
said inner face of said second leg member is 
beveled at the distal and to decrease the thickness 
thereof. 



1 3. The hemostatic clip of Claim 1 2 wherein 
20 said hook member is spaced from the inner face of 

said first leg member by a distance corresponding 
to the unbeveled thickness of the distal end of said 
second leg member. 

14. The hemostatic clip of Claim 10 wherein • 
25 said first leg member is undercut at the juncture of 

said hook member and said inner face of s^d leg 

15. Thi hemostatk: clip cf Claim 10 wherein 
said raised ribs of said first and second tog 

30 members have a wklth less than that of the vesse I 
clamping inner faces of said leg members. 

1 6. The hemostatic dip of Claim 1 0 wherein 
the raised rib of said second leg memiaer is spaced 
from the distal end of said leg member by a 

36 distance corresponding to the length of the Inner 
surface of said hook member. 
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